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Abstract

Purpose of Review To describe the complexities of diagnosis and management of neobladder-vaginal fistula (NVF) following
orthotopic urinary diversion in women.

Recent Findings Multiple recent single-institution series confirm the variability of outcomes for NVF repairs and caution
regarding comorbid stress urinary incontinence which may necessitate further interventions including conversion to alternate
diversions.

Summary Although both abdominal and transvaginal approaches have been advocated for surgical management of NVF,
contemporary series from reconstructive surgeons favor a vaginal approach to decrease overall operative morbidity. Patients
should be carefully counseled regarding neobladder and sphincter function following fistula repair along with the risks of
secondary urinary diversion.
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Introduction

Bladder cancer remains a disease presenting significant mor-
bidity and mortality with approximately 18,810 new cases
diagnosed in women in the USA in 2018 including 4720 as-
sociated deaths [1]. The overall male/female ratio for bladder
cancer is 3:1 with an increased incidence with age. An esti-
mated 25% of newly diagnosed patients will present with
muscle-invasive disease with many high-risk patients initially
diagnosed with non—muscle-invasive bladder cancer
progressing to invasive disease [2¢¢]. For non-metastatic,
muscle-invasive bladder cancer, neoadjuvant chemotherapy
combined with radical cystectomy (RC) is currently consid-
ered standard of treatment. For select patients following RC,
creation of an orthotopic neobladder (ONB) presents an ex-
cellent option with regard to lower urinary tract reconstruc-
tion. Despite generally excellent clinical outcomes for ONB,
which aims to preserve normal volitional voiding per the
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urethra, several well-documented functional and anatomic is-
sues have been described [3]. Severe impairments in quality of
life have been demonstrated in women survivors of bladder
cancer who suffer diversion-related complications [4]. One of
the most devastating complications encountered is
neobladder-vaginal fistula (NVF). Herein we aim to describe
predisposing risks for NVF and outline surgical methods for
both prevention and treatment of this impactful condition.

Pelvic Organ-Preserving Radical Cystectomy

Unsurprisingly, critical to prevention of postoperative issues
with ONB is careful preoperative patient selection.
Optimizing functional outcomes requires a delicate interplay
of both patient-centered, oncologic, functional, and technical
factors. Although outside the scope of this manuscript, with
regard to NVF prevention, thorough assessment of both rele-
vant history and the urethral and vaginal anatomy is critical.
Oncologic concerns predominate the selection process with
bladder neck and proximal urethral involvement of malignan-
cy favoring concurrent urethrectomy thus precluding ONB
diversion [5]. Additional considerations for adequate renal
function and patient compliance with management is mandat-
ed evaluation prior to proceeding with ONB [6]. A history of
current stress incontinence, prior surgery for stress
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Fig. 1 Neobladder-vaginal fistula
visualized in lithotomy position.
Catheter placed in fistula tract

incontinence, pelvic organ prolapse, or pelvic radiation may
preclude appropriateness for ONB construction. Proceeding
with ONB in women who have undergone prior mesh mid-
urethral sling is strongly discouraged due to the exceptional
risks of both stress urinary incontinence (SUI) and the foreign
body implant. Pelvic examination should be performed not
only to assess for extent of oncologic disease but also to eval-
uate vaginal epithelial atrophy, pelvic organ prolapse, SUI,
and pelvic floor muscle strength to facilitate counseling re-
garding long-term expectations. Attention should be directed
during cystoscopic examinations performed for bladder can-
cer diagnosis or treatment to assess the trigone, bladder neck,
and mucosal lining of the urethra to determine adequacy for
ONB diversion. Substantial urethral fibrosis and fixation may
be associated with significant SUI issues following ONB.
Traditional radical cystectomy (RC) in women includes
anterior exenteration with removal of the bladder, anterior
vagina, uterus, salpingo-oophorectomy, distal ureters, and
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regional lymph nodes [7, 8]. In efforts to improve functional
results from ONB reconstruction for women, including recov-
ery in voiding, continence, and sexual function, techniques
have been pioneered for pelvic-organ preservation which have
not demonstrated compromise to oncologic efficacy [5, 9ee,
10]. Surgical techniques for pelvic organ-preserving radical
cystectomy (POPRC) have emerged to optimize the afore-
mentioned functional outcomes. In brief, these techniques col-
lectively involve sparing of the entire anterior vaginal wall,
preservation of the endopelvic fascia surrounding the urethra,
uterus, or cervix, as well as conserving the neurovascular bun-
dles [11, 12, 13<¢]. Preservation of the vaginal wall, which
may enhance functional consequences such as urinary reten-
tion or incontinence as well as retain ability for penetrative
sexual intercourse, unfortunately places the patient at primary
risk for development of NVF. NVF is fortunately uncommon,
occurring in multiple series at an incidence of 0—10% of wom-
en undergoing ONB diversion [14e, 15]. Timing of fistula
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Fig. 2 Neobladder-vaginal fistula
visualized in prone position.
Catheters in both fistula tract
(above) and uretha (below)

occurrence is variable due to several comorbid issues defer-
ring diagnosis, so literature reports range from very early pre-
sentation following ONB to many months following initial
surgical intervention, with most identified in the 3—5-month
range [15, 16].

NVF Prevention Strategies

One of the primary risk factors for development of NVF is
direct inadvertent injury to the anterior vaginal wall at the time
of RC[11, 17]. Additional risk factors include pelvic radiation
impairing vascularity, as well as local tumor recurrence [18].
Technical modifications during RC which may decrease risk
of fistula development have emerged over the past several
decades. Rigorous closure of the vaginal cuff, vascular flap
interpositions such as omentum between the anterior vaginal

wall and ONB, limiting blunt dissection in the vicinity of the
bladder neck, and avoidance of overlapping suture lines be-
tween the urethroileal anastomosis and vaginal reconstruction
are solid principles for avoidance of NVF [19]. Intraoperative
recognition of anterior vaginal wall injury, even with appro-
priate closure and interposition grafting, may still culminate
with NVB formation [11]. NVF has additionally been reported
to occur de novo following injection of urethral bulking agents
for treatment of postoperative SUI [16, 20-22].

NVF Diagnosis
Although a seemingly overt presentation of continuous
drainage of straw-colored vaginal discharge, NVF may

frequently be incorrectly diagnosed as SUI due to the high
concurrent incidence in this demographic and mimic of
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Fig. 3 Epithelial dissection
circumferentially around fistula
tract

increased leak with activity [16]. In this complex diver-
sion population, SUI and NVF indeed often occur simul-
taneously and vigilance with diagnostics should be appre-
ciated. Most fistulas are characterized by continuous in-
continence; however, with the intricacies of ONB, some
series report only 58% of patients presenting with this
finding [20]. In this long-term series of 12 patients with
ONB treated for incontinence, 50% actually presented
with a previously undiagnosed NVF. Physical examina-
tion for the female ONB patients presenting with inconti-
nence postoperatively is key to directly identify the NVF.
For less overt fistula, endoscopic examination will be key
for identification. Insuring appropriate ONB function with
regard to hypercontinence, nocturnal enuresis, and SUI
must also be explored. For less overt cases, proceeding
with cystogram or dye test via a neobladder catheter
may be a useful adjunct to physical examination to iden-
tify the location and number of fistulous tracts. Current
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modalities of CT cystogram may be preferred for diagno-
sis of elusive fistula, ideally combined with cystoscopy
and vaginoscopy for surgical repair planning. A useful
diagnostic algorithm has been proposed for women pre-
senting with incontinence following ONB to guide
decision-making and optimize management [20].

Challenges with NVF repair include the attenuated
neobladder wall anatomy, vaginal foreshortening following
RC, and vaginal epithelial atrophy due to estrogen depletion,
in combination with potential functional deficits of the
neobladder leading to hypercontinence or concomitant SUIL.
Surgical approach to repair of NVF recapitulates concepts
employed in classic native vesicovaginal fistula surgery,
namely circumferential dissection of the fistula tract, closure
in multiple water-tight layers, non-overlapping suture lines,
and tissue interposition. Additionally, critical in these proce-
dures is sparing of the external rhabdosphincter to avoid de
novo development or exacerbation of SUI symptoms.
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Fig. 4 Closure of fistula tract.
Multiple layers employed with
absorbable suture

Minimally Invasive Treatment of Fistula

While traditionally advocated with native vesicovaginal fistu-
la, a trial of catheter drainage will very rarely be effective
treatment for NVF [10]. Several reports exist indicating injec-
tion of chemical or biological sealant agents such as fibrin
facilitate closure of neobladder-cutaneous fistula; however,
no literature is available to describe experience with injectable
agents for NVF [23, 24]. In general, conservative options in
this complex postoperative NVF population will be fraught
with poor outcomes and delay in definitive intervention with
surgical repair.

Transvaginal Repair

Although treatment strategies must be optimized for the indi-
vidual patient, for most contemporary NVF, operative repair
with a vaginal approach presents the least morbidity with ac-
ceptable clinical outcomes. In a relatively large series of 13
patients undergoing transvaginal repair of NVF, 61.5% of pa-
tient experienced a successful repair [25]. The remaining sev-
en patients underwent conversion to non-orthotopic diver-
sions either due to ineffective fistula repair [4] or severe uri-
nary incontinence following fistula repair despite further in-
terventions. Carmel et al. reported a series of eight patients
who underwent NVF repair from a transvaginal approach
without a fistula recurrence during the study follow-up of
33 months [14¢]. However, five of these eight patients did
require interventions for SUI following fistula reconstruction.

In general, the authors of both of the aforementioned series
and multiple additional reports utilize techniques for NVF
surgical management which are essentially similar to those
employed for repair of classic vesicovaginal fistula to a native
bladder [26]. Preoperative treatment of the vaginal epithelium
when feasible with topical estrogen cream may promote tissue
pliability and ultimately potentiate healing. The patient is tra-
ditionally positioned in dorsal lithotomy, although occasion-
ally a prone jack-knife position will optimize presentation of
the fistula on the anterior vaginal wall. A weighted vaginal
speculum and either labial sutures or a self-retaining retractor
is utilized to augment exposure. A catheter is placed per the
urethra, and in select instances a catheter can be placed via the
fistula tract for mobility to assist with dissection. Likewise,
stay sutures surrounding the tract may be helpful for the dis-
section of the epithelium to maintain appropriate
countertraction. The fistula tract is circumferentially marked
and sharply circumscribed. Following sharp dissection to cre-
ate vaginal flaps, the neobladder is optimally reapproximated
in two tension-free layers with absorbable suture although the
availability of robust tissue may preclude such closure. In
these cases, a single layer closure of the attenuated neobladder
wall must be utilized. When a second layer is feasible, it
should ideally imbricate the first suture line. Integrity of the
water-tight closure is interrogated with instillation of methy-
lene blue solution into the neobladder via the urethral catheter.
An interposition tissue layer is then added with either Martius
labial fat flap, omental flap, gracilis flap, vaginal flap, autolo-
gous fascia graft, or peritoneal flap. In extreme cases, biolog-
ical glue has been utilized to augment the closure. Vaginal
epithelium is then closed in a running fashion. Catheter
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Fig. 5 Labial fat graft
interposition tissue. Harvest site
in right labia

drainage is maintained for 2—3 weeks and a cystogram per-
formed to ensure healing prior to catheter removal. A large
bore catheter should be employed to allow irrigation of mucus
as catheter plugging and neobladder distention places the del-
icate reconstruction at significant risk.

Example of transvaginal repair of a large NVF are demon-
strated in Figs. 1, 2, 3, 4, 5, and 6. In this patient, optimal
exposure was evidenced in the prone jack-knife position in-
stead of lithotomy due to the substantially foreshortened vag-
inal vault. Additionally, a Martius labial fat graft was
employed for interposition tissue.

Abdominal Repair
Some authors advocate for abdominal approaches for par-

ticularly large NVF or in the setting of vaginal fibrosis
precluding appropriate mobility to allow adequate
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dissection and placement of robust interposition tissue
[26]. Likewise, situations may occur for NVF which mim-
ic those experienced with native vesicovaginal fistula
which favor a combined abdominal and vaginal approach
to allow wide mobilization of the vaginal wall and bladder
as well as complete excision of the fibrotic fistula tract
[16]. For abdominal approaches, the patient is generally
placed in the low lithotomy position to ensure access to
both the urethra, vagina, and abdomen during the proce-
dure. Utilizing the previous cystectomy incision, the ab-
domen is carefully entered avoiding inadvertent injury to
the neobladder, diversion mesentery, or adherent bowel
which may be fused to the anterior abdominal wall.
Endoscopy during an abdominal approach is exceptional-
ly useful for wire/catheter placement through the fistula
tract to aid dissection as well as for direct identification of
the neobladder anatomy during distention. The anterior
wall is opened to identify the fistulous tract which is
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Fig. 6 Final closure with drain in
labial fat graft site

circumferentially incised with sharp dissection then uti-
lized to develop the neobladder-vaginal space. Several
layers of perpendicular suture lines are placed along with
an interposition graft of easily accessible vascular omen-
tum prior to anterior neobladder closure.

For situations where the neobladder is to be abandoned
due to refractory fistula, incontinence, or hypercontinence,
conversions to either incontinent or catheterizable pouch
diversions are feasible [27, 28]. Conversion rates to alter-
native urinary diversions are approximated to be around
32% and women should be counseled accordingly prior
to ONB construction [14e].

Conclusion

NVF represent a distressing complication for women following
orthotopic diversion and evaluation may be delayed due to the
common comorbidity of SUIL Expedient diagnosis should be
endeavored, and transvaginal operative management is the con-
temporary preferred surgical approach. Use of interposition grafts
and meticulous surgical techniques mirroring those used for tra-
ditional vesicovaginal fistula repair will manifest optimal results.
However, women should be extensively counseled regarding
comorbid SUI and risks of conversion to alternative urinary di-
version such that patient expectations match eventual outcomes.
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